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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently and stably 
heat and cool specimens by arranging a second heat 
conductor cooled by a coolant capable of coming in 
contact with or removal from a first heat conductor 
by thermal expansion and contraction to the first 
heat conductor contacting a specimen. 
SOLUTION: When the temperature of a heat 
conductors 2a and 2b is lowered, and the heat 
conductors 2a and 2b are contracted respectively, a 
key- type bonding face is tightened each other, 
bonding of the heat conductors 2a and 2b is strong, 
and thermal contact is improved. When a specimen 1 
is heated by employing a heating power source 4. a 
temperature of the heat conductors 2a and 2b rises 
and is thermally expanded, as a result the key-type 
bonding face is released, and thermal insulation of the 
specimen is improved. During cooling of the sample 1 , 
thermal contact of the heat conductors 2a and 2b is 
improved, heat insulation property of the specimen 1 

is improved during heating, and the specimen 1 is heated and cooled respectively by the 
same structure with efficiency and stability without changing an arrangement. 
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* NOTICES ^ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect ihe original precisely. 

2. **** shows the word which can not be translated, 

3 . In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to heating and the cooling system of samples, such as an 

electron microscope. 

[0002] 

[Prior art] Drawing 3 explains heating of samples, such as an electron microscope, and the outline of a cooling system. In drawing 
2 , the sample 1 touches the heat conductor 2 and is cooled by the refrigerant 3 etc. through the heat conductor 2. Moreover, it 
heats by ****ing to a sample 1 using the power for heating 4. In this way, a sample 1 is heated or cooled and observation by the 
electron microscope, is performed in each status. 
[0003] 

[Object of the Invention] In the equipment which observes minute fields, such as an electron microscope, unless the temperature 
of a sample and its circumference is stable, an observation field cannot move and it cannot observe wdtii a sufficient precision. In 
the example of drawing 3 , in order to be stabilized efficiently and to heat a sample 1, the sample 1 needs to be thermally insulated 
with the exterior. However, it connects with the heat conductor 2 and the refrigerant 3 for cooling, and the sample 1 is not 
insulated thermally. Conversely, in order to be stabilized efficiently and to cool a sample 1 , it is necessary to improve a heat 
contact to a sample 1 ■:nd die heat conductor 2. Therefore, it was difficult to be stabilized efficiently, respectively and to perform 
heating and cooling oJ a sample 1 without change of a configuration with the equipment of the same structure. 
[0004] this invention is for solving the above-mentioned technical probrem, and it aims at offering sample heating and cooling 
systems, such as an electron microscope which is stabilized efficiently and can perform heating of a sample, and cooling without 
change of the configuration of equipment. 
[0005] 

[The means for solving a technical problem] It is characterized by equipping this invention with the 1 st heat conductor in contact 
with a sample, and a heating means for it to be cooled by the refrigerant and to heat a sample by thermal expansion and deflation 
with the 1st heat conductor and the 2nd heat conductor in which a contact/separation is possible. Moreover, it is characterized by 
having been cooled by the refrigerant with the 1 st heat conductor in contact with a sample, and for this invention having contacted 
the heating means by thermal expansion and deflation with the 1st heat conductor and the 2nd heat conductor in whom a 
contact/separation is possible, and equipping it with the heat conductor of the above 1st, and the 3rd heat conductor in whom a 
contact/separation is possible by thermal expansion and deflation. 
[0006] 

[Gestalt of implementation of invention] Hereafter, the gestalt of enforcement of this invention is explained. Drawing 1 is drawing 
showing the example of the gestalt of enforcement of this invention, and, as for drawing 1 (a), drawing 1 (b) shows the time of 
sample heating, respectively at the time of sample cooling. In drawing 1 (a), a sample 1 is arranged on heat conductor 2a, and is 
cooled by the refrigerant 3 through heat conductor 2a and heat conductor 2b in which a contact/separation is possible. Moreover, 
a sample 1 is heated by **** from the power for heating 4 which consists of a constant current source. The plane of composition 
of heat conductor 2a v\}d licat conductor 2b has become key-like, respectively, and bites and is put together to each other. It 
contracts at low temperature and the heat conductors 2a and 2b are made of matter, such as thermally conductive good copper 
which expands at an. elevated temperature. It is necessary to take into consideration and choose the field of what has a large 
coefficient of thermal expansion and an intensity, the ease of carrying out of a manipulation, etc. with sufficient heat conduction in 
low temperature as a heat conductor's quality of the material and, and it is able to use **** better ** and brass, aluminum, 
stainless steel, etc. to see synthetically and to use copper, 

[0007] Next, an operation of the equipment of drawing 1 is explained. When cooling a sample 1 by the refiigerant 3 ( drawing 1 
(a)), the heat conductors' 2a and 2b temperature falls, and heat conductor 2b is contracted, respectively. Consequently, a key type 
plane of composition comes to be bound tight by each. Consequently, the heat conductors' 2a and 2b junction becomes strong, a 
heat contact improves, and the conditions for cooling are fulfilled. When a sample 1 is heated on the other hand using the power 
for heating 4 (the heat conductors' 2a and 2b temperature rises and carries out thermal expansion to drawing 1 ((b)),) 
Consequenfly, a key type plane of composition separates, the heat-insulation nature of a sample improves, and the conditions of 
heating are fulfil led., in this way, change of the configuration from the equipment of the same structure since a heat contact of the 
heat conductors 2a and 2b improves at the time of cooling of a sample 1 and the heat-insulation nature of a sample 1 improves at 
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the time of heating — nothing — heating and cooling of a sample 1 — respectively — efficient — being stabilized — it can carry out . 

[0008] Drawing 2 is drawing showing other examples of the gestalt of enforcement of this invention. In drawing 2 , the 
configuration of a sample 1, the refrigerant 3, and the heat conductors 2a and 2b is the same as that of the case of drawing 1 . In 
this example, it is what prepared heat conductor 2c in the heating side, and the end of heat conductor 2c touches heat conductor 
2a. Moreover, the other end touches the heater 5. The intumescence contact of the heat conductors' 2a and 2c plane of 
composition is carried out at an elevated temperature, and deflation separation is carried out at low temperature. As explained by 
the case of drawing 1 , at the time of cooling, the heat conductors 2 a and 2b contact, and, on the other hand, the heat conductors 
2a and 2c are separated. At the time of heating, since the heat conductors 2a and 2c expand, it contacts, and the heat conductors 
2a and 2b are -separated. In this way, like the case of drawing 1 , it is stabilized efficiently, respectively and heating and cooling of 
a sample can be performed without change of a configuration with the equipment of the same structure. 

[0009] In addition, the combination and number of a heat conductor's junctions can be changed if needed. Moreover, as long as a 
contact and separation are possible for a heat conductor's configuration by intumescence and deflation, what configuration is 
sufficient, and the technique of cooling and heating is not limited to the above-mentioned technique. Moreover, the above heating 
of a sample and a cooling system are altogether applicable to the equipment asked for the stability of the temperature of not only 
an electron microscope etc, but a sample. 
[0010] 

[Effect of the invention] As mentioned above, according to this invention, by performing a contact of a heat conductor and 
separation using a heat conductor's intumescence, and deflation, heating of a sample and cooling are attained without change of 
the configuration of equipment, and it is enabled to be stabilized efficienfly and to perform heating of a sample, and cooling. 



[Translation done.] 
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